Quantitative reverse transcription-PCR-HPLC for nerve growth factor mRNA using a deletion RNA as an internal standard.
We have developed a convenient method for the routine measurement of the absolute amount of nerve growth factor (NGF) mRNA in tissue samples. The method consists of RNA extraction, amplification by reverse transcription-PCR and detection by high-performance liquid chromatography. The addition of a deletion mutant RNA to tissue samples as an internal standard enabled correction for RNA recovery during extraction, and the target mRNA and the internal standard were both amplified with the same PCR primers. The conditions were optimized so that the procedure was conducted in the region where the calibration curve was linear, thereby allowing high reproducibility and reliability. The method was applied to the measurement of NGF mRNA in tissues such as skin and skeletal muscle, where the levels are too low to be easily detected by Northern blotting analysis: skin, 14.1 +/- 4.6 fg/mg tissue and skeletal muscle, 11.0 +/- 2.2 fg/mg tissue (mean +/- SD, n = 10). The coefficient of variation of this method was less than 2.8%. This approach should also be applicable to the routine assay of the absolute amount of other mRNAs present at low levels in tissues.